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PIERRE I. CHANDEYSSON, OF ST. LOUIS, MISSOURI, ASSIGNOR TO MARSHALL ELEC 

TRIC COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS. 

FIELD REGULATOR. 

Application filed April 29, 1922, serial No. 557,373. 

To all whom it may concern: 
He it known that I, PIERRE I. CHANDEYs 

soN, citizen of the United States, residing 
at St. Louis, in the county of St. Louis and 
State of Missouri, have invented certain new.. 
and useful Improvements in a Field Regula 
tor; and I do hereby declare the following 
to be a full, clear, and exact description of 
the invention, such as will enable others 
skilled in the art to which it appertains to 
make and use the same. 
My 

regulation and in one of its general aspects 
aims to provide a simple substitute for the 
series field winding as commonly employed 
on direct-current generators for affording 
an increase of the field excitation with an 
increase of the current output of the gen 
erator. That is to say, my invention aims to 
provide means adapted for use with a gen 
erator which has only a shunt winding on its 
field, and to arrange these means so as to 
vary the current flowing through this shunt 
winding automatically and in response to 
the variations in the output of the genera 
tor, whereby the ordinary shunt winding in 
connection with the appliance of my inven 
tion will afford the equivalent of a com 
pound winding. 

Furthermore, my invention aims to pro 
vide a simple, easily constructed, inexpensive 
and durable resistance controller suitable for 
use wherever a resistance is to be automati 
cally controlled by the strength of a current; 
aims to provide such a controller in a form 
in which the same may readily be connected 
to an ordinary shunt-wound generator as a 
substitute for a series field winding on the 
latter; and desirably aims to provide ther 
mostatically operated means for causing the 
controller to respond to variations in the 
generated current. 
While compound windings or combina 

tions of shunt and series field windings are 
well suited for many purposes when en 
ployed on direct current generators, such 
compound windings have the disadvantage 
of permitting a reversing of the generator 
in case' the latter is used for charging stor 

invention relates to electric current 

current may cause serious damage. 

age batteries. For example, it has become 
quite customary to charge three-cell batteries 
(such as those used on automobiles) by the 
constant voltage method which consists in 
connecting the same either directly or 
through a small resistance to a 75 volt D. 
C. circuit. If a compound wound generator 
is used for this purpose, there is a possibility 
of having the generator reversed by takin 
current from the batteries, and as this will 
cause a reversal of the current flowing through the series winding of the generator, 
the resulting reversal Eg 
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over, while the compound winding of agen 
erator may result in producing the same volt 
age at no load as that at full load, the volt 
ages with intermediate loadings may vary 
considerably, which is highly undesirable 
for many classes of current supply. 
In one of its general aspects, my inven 

tion aims to overcome both of these objec 
tions and aims to provide a simple method 
and means for automatically regulating the 
generated current throughout the range of 
loading. For these purposes, it aims to pro 
vide simple means for accomplishing the 
same results as those afforded by the series 
field winding on a compound wound gen 
erator without permitting a reversal of cur. 
rent. 
Furthermore, my invention aims to pro 

vide a resistance regulator including novel 
features which may be employed with equal 
advantage either with a thermo-electrically 
responsive member as one of the mechanical 
actuating elements, or with a solenoid em 
ployed for this purpose. It also aims to 
provide a construction which can readily be 
employed for affording any desired regulat 
ing characteristics including those of a com 
pounding action and of a differential action, 
and which can also be employed for other 
purposes where an automatically controlled 
rheostat is needed. Still further and also 
more detailed objects will appear from the 
following specification and from the ac 
companying drawings, in which 

Fig. 1 is a view showing a regulator em 
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e. 

bodying my invention as used in connection 
with a shunt wound generator, the genera 
tor and the connections to the latter being 
shown diagrammatically and the regulating 

5 appliance of my invention being shown as 
it appears when the generator is not in 
operation. . . . . . . . . . . . . . 

Fig. 2 is a fragmentary view of the lower 
E. how the 
cuited by 

O ance portion 

is in operation and when the strength of the 
15 mined wattage. 
is is: Fig. 3 is a view similar to Fig.1 but show ing a regulator, embodying my invention ar 

ranged and connected for producing a dif 
ferential effect, and also showing the thermo responsive action as produced by the flow of 

: cirrent directly: through the thermostatic 
-bar which serves as the actuating member 
of the appliance. . . . . . . . . . . . . '... 

ig. 4 is a view similar to. Fig. 1 but with 
the speed controlling resistance in the shunt 
winding of the generator omitted and with 
'bar as the actuating member of the regulator. 

Fig. 5 is a fragmentary sectional view 
30. showing a desirable mounting for the coll 
: stituent parts of my field regulator. . . . . . ... Referring first to Fig. 1. I am showing a 

: direct current generator. 1 having its termi. 
inals connected through supply wires 2 and c 
3 to a lamp load 4; and having its terminals 
also connected to a shunt field winding 5. 

... which is in series with a manually con 
trolled resistance 6 for regulating the Volt 

'sage, which is to be maintained by the gen 
erator. Interposed in series with the shunt 
field winding 5 is a multi-sectional resist 

sance, comprising section 7A, 7, 7 etc. eon 
40. 

a nected in series with each other. These sec itions are jointly supported by a Series of in 
45 sulating blocks s, which desirably are fast 

50 

to say, the spring brass fingers 9 of Fig. 

, the resistance section 7; or in other, words, 
the spring fingers extend from the junctures . 

it of the consecutive resistance sections. These 
60-spring, fingers desirably extend in the same 

regulator of Fig. 1, showing 
tance s' are shortcir-i 'the action of my appliance as fingers 9 etc. It will thus be seen that the 

would occur when the generator of Fig.1. - - tected by and between adjacent fingers, af 
generated current has reached a predeter-folding a compact and simple assemblage. 

projecting respectiv 

but the thickn 
that the resiliency of thes L - 
carrying the same will normally hold the 
consecutively, disposed buttons out of con 
tact. For example, the butto. 

a solenoid substituted for the thermostatic the 
contact, buttons 10 c. 
of one strip with respect to the other. 
sequently, an upward flexing of the lower 
most spring finger 9 in Fig.1 will cause the 

free end of the spring finger 9K will con 
tened together by bolts 16 extending through - - - - 

rinsulating tubes 17 after the mannel of Fig. 
5. Interposed between s, these insulating 
blocks at the junctures of the consecutive. 
sections are spring fingers 9, desirably made. 

' of brass; or bronze, each of which is electri 
:aly connected to the one':end of both re 
sistance sections adjacent to the same. That 

manner shown in Fig.2. 
automatically responsive to some character 

the free, adjacent to an insul 
is electrically connected to a terminal of . 

ithe resistance section 7 and a terminal of 

one thereof has the g! 
pansion. This, thermostat. 
rounded by: general direction and may be fastened to the 
the circu insulating blocks by the same bolts 16 which 

secure the resistance sections to the latter; 
This is readily done by providingalined generator, to thi 

1,564,938 

perforations in the resistance blocks 8, the 
ends of the resistance sections 7, and the 
spring fingers 9. With such an assembly, 
the bolts 16 simultaneously clamp all parts 
together, these bolts being insulated from 
the metal parts by the tubes 17, which also 70 
extend through the same perforations. 

Each resistance unit has an intermediate 
coiled part and ends or tips of such length 
so as to support the coil close to the adjacent 7 

5 

several resistance units are housed and pro 

Each of the spring fingers 9 carries at or 
near its free end a pair of carbon buttons 10 

- . . . . . . f from the opposite 

faces of the strip, the said, buttons being 
all in alinement or registry with each other, 

of the buttons being such ing fingers 

80 

85 

. . . . . . . . . . . . . ns carried by 

the spring finger99 in Fig.1 will be nor 
mally out of contact with those carried by 90 
the spring fingers 9 and 9P. However, the l by adjacent strips 

into engagement by a flexing 
Con 95 

be brou 

carbon button IOK to contact with one of the ed on the next higher 

ment, with the low ried by the spring 
cuiting the resistanc S. . ; 
In other words, the upward flexing of the 
secutively effect the short {-10 
another of the resistan 
To produce this flexing I employ means 

istic of the generated ill 5 
Wattage of the latter 

ind of the loy 
us, Fi } : spring finger 9* as 

djacent to an insulating button 11 car 
ried by a thermostatic bar 12 which is desir ably disposed parallel to the spring fingers' ably disposed parallel to the spring fingers 
and which has its constituent portions of dis 
similar materialso arranged dithat the lower 

coefficient of ex 
2, is, sur 

oil 13 connec 
it wire 2 and of 

to be heated by the flow of cu 
e loatl, thus 

  

  

  

  

  



; : proportioned to t tsu from th 
generator. . . ... . . . . . . . 
From the above, it will be evident that 
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thermostatic bar to a heating effect which 
1,564,938 

; 

when there is no load on the circuit, the en- ge 
tire multi-sectional resistance is in series : 
with the shunt winding, thus limiting the 
strength of the field excitation to a prede 
termined amount. However, as the load on 
the generator increases, the heating effect of 
the coil 13 will cause the thermostatic bar 12 
to flex upwardly to an extent dependent on 
that heating effect (or in other words on the 
amount of generated current) so as to de 
crease the resistance 7 correspondingly. By 
so doing, I increase the amount of current 
flowing through the field coil 5 and hence 
increase the field strength, and by properly 
proportioning the various elements (includ 
ing the resistance sections) I can readily 
make this increase in field strength such that 
it will automatically offset the tendency of 
the generator to drop in voltage with its in 
crease of load. At the same time, the in 
herent resiliency of the spring fingers 9 will 
continuously tend to return these to their 
normal parallel positions in which they in 
terrupt the shortcircuiting of the resistance 
sections, so that a decrease in the generated 
current and a consequent decrease in the 
flexing of the thermostatic bar will cause a 
corresponding increase of the amount of re 
sistance connected in series with the field 
winding. 
My regulator will therefore respond auto 

matically to fluctuations in the load on the 
generator, and with suitably proportioned 
resistance sections can readily be made to 
maintain either a uniform voltage or one 
having any desired curve of voltage drop. 
However, when all resistance sections have 
been shortcircuited, the action ceases and 
any further increase in load will find the 
same operating as a simple shunt-Wound 
generator with the normal drooping char 
acteristic of the latter. Thus, while the gen 
erating outfit as above described can easily 
be adjusted to maintain a uniform charging 
voltage for any load up to the normal at 
which all sections of the rheostat are short 
circuited, the addition of further batteries to 
the load will cause the voltage to decrease 
materially, thereby safeguarding the gen 
erator against damage from undue loading. 
From the above it will be evident that the 

appliance of my invention is exceedingly 
simple both in construction and in opera 
tion, and by employing carbon buttons as 
the contact elements I avoid a sticking of 
these parts. Furthermore, the changes in 
curvature of the various spring fingers dur 
ing their action of flexing and of transmit 
ting pressure to one another causes the ad 
jacent contact buttons to rub upon each 
other, thereby keeping the contact surfaces 

is clean. will also be evident that my ap 
?olves no change of the generator 

inections or construction but can readily 
ied to any ordinary shunt wound 

way interferes with any manual con 
trol such as might be effected through an ad 
justable resistance 6. . . . . . . . . . . . . . 

However, while I have heretofore de 
scribed my invention is an embodiment af 
fording a convenient substitute for a series 
or compounding field winding and having 
the actuation afforded through the flexing 
of a thermostatic bar surrounded by a heat 
ing coil, I do not wish to be limited to this 
particular combination, nor to the various 
details of construction and arrangement as 
above disclosed. Obviously, many changes 
or modifications might be made without de 
parting either from the spirit of my inven 
tion or from the appended claims. 
For example, the equivalent of a differ 

ential winding can readily be afforded by in 
verting the thermostatic bar after the man 
ner illustrated in Fig. 3. This shows a 
thermostatic bar 13 so constructed that it 
will normally be flexed upwardly to a posi 
tion in which it holds all of the carbon con 
tact buttons in a resistance-shunting disposi 
tion. It also shows the current flowing di 
rectly through the thermostatic bar, the lat 
ter being arranged for obtaining an un 
flexing action by the direct heating effect of 
the current flowing through the bar. In this 
case, the resistance sections 14 in series with 
the field winding are all normally short 
circuited, but an increase in the generated 
current will successively rupture the short 
circuiting of one after another of the re 
sistance sections, thereby decreasing the 
amount of field excitation. 

Fig. 4 shows still another embodiment, 
namely one in which no manually controlled 
resistance is employed in series with the field 
winding and in which the actuation of the 
Spring fingers is effected by the core 14 of a 
Solenoid 15 which is in series with one of the 
Supply wires of the circuit, so that the ac 
tuating member in this instance is electro 
magnetic instead of electro-thermostatic. 

Furthermore, it will be evident that even 
with a thermo-responsive means as shown in 
Figs. 1 or 3, the controlling of the regulating 
rheostat depends simply on the current flow 
ing through the tire 2, regardless of the 
Source of the current flowing through that 
wire. Hence my invention will obviously 
be adapted also for any purpose where it 
may be desirable to increase or decrease a 
resistance in response to variations in a cur 
rent which is not flowing through that re 
sistance. 

I claim as my invention:- 
In a regulator, a resistance including a 

Series of spaced spring fingers, a series of 
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So also, the use of my invention. 70 
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coiled resistance units interposed in the tips and close to the adjacent fingers so as 
spaces between the respective fingers and to be housed by the latter, a button carried 
having intermediate coils and tips engaged by each finger, and means to connect the 
with adjacent fingers, insulating blocks in- fingers and the tips of the units to the blocks. 
terposed in the spaces between adjacent fin- Signed at St. Louis, Missouri, April 4, 
gers and engaged with the tips of the re- 1922. 
sistance units, the tips being of such length 
so as to support the coils by and from their PERRE I. CHANDEYSSON. 


